Role of protease-activated and ADP receptor subtypes in thrombin generation on human platelets.
The activated platelet surface serves as an integral part of the prothrombinase complex upon activation by potent platelet agonists such as thrombin and collagen. We determined the receptor specificity through which thrombin was enhancing collagen-induced thrombin generation. Whereas SFLLRN or AYPGKF alone produced minimal thrombin generation or phosphatidylserine exposure through protease activated receptor (PAR) stimulation, they caused a leftward shift in the collagen-induced thrombin generation dose-response curve. Although SFLLRN or AYPGKF potentiated collagen-induced thrombin generation, neither of them potentiated to the same extent as thrombin. However, SFLLRN and AYPGKF together potentiated collagen-induced thrombin generation to the same extent as thrombin. We conclude that thrombin mediates its procoagulant activity through activation of both PAR1 and PAR4 receptors. Similarly, neither PAR1 nor PAR4 stimulation alone mimicked the annexin V-binding response caused by thrombin stimulation. The combination of PAR activating peptides caused minimal increases in annexin V binding, but caused significant thrombin generation, suggesting that events other than phosphatidylserine exposure may play a role in platelet prothrombinase complex formation. We also investigated the ability of ADP to potentiate agonist-induced thrombin generation. Whereas P2Y(1) antagonism did not affect collagen or thrombin-induced thrombin generation, P2Y(12) antagonism did decrease both collagen- and thrombin-induced thrombin generation, suggesting that ADP potentiates thrombin generation primarily through the P2Y(12) receptor. Collectively, these results suggest that stimulation of both the PAR1 and PAR4 receptors are necessary for thrombin-induced procoagulant activity, and that the P2Y(12) receptor, but not the P2Y(1) receptor, is responsible for the potentiation of agonist-induced platelet procoagulant activity.